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(54) PROCESS CHEESE AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a process cheese free from melting salt, exhibiting 
excellent stringiness in heating and having smooth texture and good taste and flavor and 
provide a process for the production of the process cheese. 

SOLUTION: A natural cheese having a maturity degree of <30% and prepared by using lactic 
bacterial producing polysaccharides is compounded to the other kind of cheese in an amount 
of >30% and the mixture is emulsified under heating without adding a melting salt to obtain 
the objective process cheese. A low-fat milk can be used as a raw milk for cheese to obtain a 
low-fat process cheese. A process cheese having high quality and capable of preventing 
excessive intake of phosphorus originating from melting salt can be produced by this process. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1]A manufacturing method of process cheese in which ******** outstanding at the time 
of heating characterized by carrying out heating emulsification without blending natural cheese 
of 30% or less of a degree-of-ripeness index prepared using lactic acid bacteria which produce 
a polysaccharide not less than 30%, and adding fused salt is shown. 

[Claim 2]A manufacturing method of low-fat process cheese which shows ******** outstanding 
at the time of heating characterized by carrying out heating emulsification without 30% or less 
of a degree-of-ripeness index and a fat rate which were prepared using lactic acid bacteria 
which produce a polysaccharide blending 10 to 30% of natural cheese not less than 30%, and 
adding fused salt to low-fat milk. 

[Claim 3]Process cheese in which ******** outstanding at the time of heating obtained by 
carrying out heating emulsification without blending natural cheese of 30% or less of a degree- 
of-ripeness index prepared using lactic acid bacteria which produce a polysaccharide not less 
than 30%, and adding fused salt is shown. 

[Claim 4]Low-fat process cheese in which ******** outstanding at the time of heating obtained 
by carrying out heating emulsification without 30% or less of a degree-of-ripeness index and a 
fat rate which were prepared to low-fat milk using lactic acid bacteria which produce a 
polysaccharide blending 10 to 30% of natural cheese not less than 30%, and adding fused salt 
is shown. 



[Translation done.] 



t://www4.ipdl.inpit.go.jp/cgi-bin/tran web cgi ejje 9 atw u=http://www4.ipdl.inpit.go.j... 6/18/2010 



JP,11-221014,A [DETAILED DESCRIPTION] 



Page 1 of 1 1 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]Without adding fused salt, this invention has a smooth organization 
produced by carrying out heating emulsification, is good and relates to process cheese in 
which ******** outstanding at the time of heating is shown, and a manufacturing method for the 
same. [ flavor's ] 
[0002] 

[Description of the Prior Art]Process cheese grinds the natural cheese used as a raw material, 
adds fused salt, such as sodium phosphate, to this, carries out heating emulsification, 
prepares a homogeneous emulsified matter, and is obtained by cooling. It is exchanged for the 
calcium ion by which it was placed between the casein coagulation of natural cheese, and the 
sodium ion of the fused salt added at the time of emulsification divides relation of casein. By 
giving moderate warming and stirring here, a fat is uniformly mixed with protein. Thus, when 
carrying out heating emulsification of the ground natural cheese by manufacture of process 
cheese from the former, emulsification of a fat and protein is promoted, and fused salt is added 
in order to stabilize an emulsified state. The method of manufacturing process cheese, without 
adding fused salt is also reported. () [ **** and ] The process cheese which Snow Brand R&D 
Report 96,225 (1992) manufactured without adding fused salt, Mouthfeel when it eats lacks in 
smoothness, it is easy to become a weak and hard organization, an emulsified state becomes 
unstable also in the case of manufacture, and it is easy to produce fat separation and water- 
repelling. Therefore, it is indispensable to add fused salt by manufacture of process cheese 
from the former. 

[0003]On the other hand, on nutrition, in the fixed range with the balance of calcium:Lynn, 
although absorption of calcium is good, When the intake of Lynn increases and the balance of 
calcium:Lynn collapses, there is also a report (H. H. Draper and C. A. Scythes, Fed. Proa, 40, 
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and 2434 ('81)) that absorption of calcium is barred. Therefore, also nutritionally, to stop the 
amount of fused salt, especially the phosphate used is desired. 

[0004]Since process cheese has functional characteristics, such as a smooth organization, 
good flavor, good melting nature at the time of cooking by heating further, and ********, the 
demand has also been extended firmly. What is necessary is just to lessen the addition of the 
fused salt added in the case of emulsification using a cheese head with the degree of ripeness 
low as a stock cheese, in order to give functional characteristics, such as good ******** at the 
time of heating, to process cheese. The ******** of a cheese head is dependent on the strength 
of the structure of the casein which exists in a cheese head. 

If the structure of casein breaks by advance of aging, or addition of fused salt, ******** will also 
fall. 

Therefore, good ******** can be given if process cheese is manufactured using a stock cheese 
with the low degree of ripeness. However, the process cheese produced by doing in this way 
turns into a scarce cheese head of flavor. On the other hand, if process cheese is 
manufactured using a stock cheese with the high degree of ripeness, the rich cheese head of 
flavor will be obtained, but ******** falls. If the addition of fused salt is lessened, good ******** 
can be given, but it becomes easy to produce fat separation and water-repelling at the time of 
emulsification. 

[0005]The onset rate of an adult disease (called a lifestyle-related disease) is increasing in 
recent years with the increase in the fat consumption per one people. Although the low thing of 
the fat content is undesirably marketed also in process cheese from this that a fat catches too 
much, these low-fat type process cheese has the tendency for an organization to be weak, to 
become hard and to lack in smoothness. 
[0006] 

[Problem(s) to be Solved by the lnvention]Although it is called for in such the actual condition 
that ******** good at the time of (1) cooking is shown in process cheese, not using (2) fused 
salt, that (3) flavors and an organization are good, and that it is (4) low fat further, Such 
process cheese is not yet provided. Therefore, this invention is the process cheese which 
carried out heating emulsification and was prepared without adding fused salt, and let it be 
SUBJECT to provide process cheese which has good ******** good at the time of heating, 
flavor, and organization, and a manufacturing method for the same. This invention is the low- 
fat process cheese which carried out heating emulsification and was prepared without adding 
fused salt, and let it be SUBJECT to provide process cheese of the low fat which has the same 
characteristic as the above, and a manufacturing method for the same. 
[0007] 

[Means for Solving the Problem]This invention persons paid their attention to a stock cheese 
used in the case of process cheese manufacture, as a result of inquiring wholeheartedly, in 
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order to solve an aforementioned problem. Namely, by using natural cheese prepared using 
lactic acid bacteria which produce a polysaccharide as a stock cheese, Even if it did not add 
fused salt, emulsification was performed good, process cheese moreover obtained showed 
******** good at the time of heating, and it found out becoming flavor and good process cheese 
of an organization. The above-mentioned lactic acid bacteria were added using low-fat milk, 
and even if it used natural cheese prepared, it found out that low-fat process cheese with 
emulsification good even if it does not add fused salt, and good ********, flavor and an 
organization was obtained. 

[0008]This invention relates to a manufacturing method of process cheese in which ******** 
outstanding at the time of heating carrying out heating emulsification is shown, without 
blending natural cheese of 30% or less of a degree-of-ripeness index prepared using lactic 
acid bacteria which produce a polysaccharide not less than 30%, and adding fused salt. This 
invention 30% or less of a degree-of-ripeness index prepared to low-fat milk using lactic acid 
bacteria which produce a polysaccharide, It is related with a manufacturing method of low-fat 
process cheese in which ******** outstanding at the time of heating carrying out heating 
emulsification is shown, without a fat rate's blending 10 to 30% of natural cheese not less than 
30%, and adding fused salt. This invention relates to process cheese in which ******** 
outstanding at the time of heating obtained by carrying out heating emulsification is shown, 
without blending natural cheese of 30% or less of a degree-of-ripeness index prepared again 
using lactic acid bacteria which produce a polysaccharide not less than 30%, and adding fused 
salt. This invention 30% or less of a degree-of-ripeness index prepared to low-fat milk using 
lactic acid bacteria which produce a polysaccharide, It is related with low-fat process cheese in 
which ******** outstanding at the time of heating obtained by carrying out heating emulsification 
is shown, without a fat rate's blending 10 to 30% of natural cheese not less than 30%, and 
adding fused salt. 

[0009]By using lactic acid bacteria which produce a polysaccharide as lactic acid bacteria in 
this invention, when manufacturing a stock cheese, In order for a polysaccharide produced by 
lactic acid bacteria to form a matrix as an adhering object into the surface of cheese curd 
generated in a cheesemaking process, and a card, to join together by an interaction of 
polysaccharide and water and to win moisture in cheese curd, Moisture discharged by heating 
at the time of whey exclusion decreases, and soft cheese curd of an organization having 
contained many moisture is obtained. A polysaccharide delays SHINERISHISU of cheese curd 
in order to check a casein comrade's binding in cheese curd morphosis. The water retention of 
cheese curd goes up by operation of such polysaccharide, and structure will become loose. 
Therefore, a cheese head which ripened this cheese curd contains many moisture, since an 
organization is also soft, even if it does not add fused salt, emulsification is performed good 
and process cheese obtained also becomes a smooth thing of an organization. In order to 
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bring about such an effect, it is required in cheese curd to contain a polysaccharide 0.01% or 
more, and an effect is not acquired by less than it. 

[0010]As mentioned above, ******** at the time of heating is dependent on strength of structure 
of casein in a cheese head, and ******** becomes good, so that structure of casein is firm. 
However, when many fused salt is added, ******** is made for it to be necessary to make 
quantity of fused salt added at the time of emulsification increase, or to make many moisture 
contain, when a cheese head with a structure of casein firm in this way is used, and to fall. 
Natural cheese manufactured on the other hand using lactic acid bacteria which produce a 
polysaccharide contains many moisture, it can fully emulsify, without adding fused salt, even if 
structure of casein is firm, if this cheese head is used since the organization is soft, and a good 
thing of ******** is obtained. 
[0011] 

[Embodiment of the lnvention]Hereafter, this invention is explained in detail. The stock cheese 
used by this invention can be prepared as follows. First, milk fat of milk It adjusts to 0.5 to 4%, 
sterilizes at 63-75 **, it settles after that, cools to 30 **, and raw material milk is prepared. 
Here, if it is milk usually used for cheesemaking as "milk", which milk may be used, for 
example, whole milk, fat regulation milk, recombined milk, concentrated milk, butter milk, 
cream, or these mixtures can be mentioned. 

[0012]To this raw material milk, they are about 0.05 to 4 % of the weight, and milk coagulating 
enzyme about a lactic starter. It adds 0.001 to 0.01% of the weight, milk is solidified at the 
temperature of 29-34 **, and cheese curd is obtained, in addition - a lactic starter may be 
added for milk before sterilizing - or the time of rennet addition - warming in the case of whey 
exclusion - the time - the time of salting - the time of mold stuffing, etc. - proper - it can 
carry out . As "lactic acid bacteria", as long as it is lactic acid bacteria which produce a 
polysaccharide, which lactic acid bacteria may be used here, For example, Lactobacillus 
helveticus ( Lactobacillushelveticus ), Lactobacillus DERUBURUKKI Subspecies bulgaricus 
( Lactobacillus delbrueckiisubsp. bulgaricus ), Lactococcus lactis Subspecies Clemeau Rith 
( Lactococcus lactissubsp . cremoris ) etc. can be used. As such lactic acid bacteria, they are 
Lactobacillus helveticus SBT2171 (accession number FERM P-10053) and Lactococcus lactis, 
for example. Subspecies Clemeau Rith SBT0495 (accession number FERM P-14381) etc. can 
be illustrated. In addition, it is usable if commercial lactic acid bacteria are also lactic acid 
bacteria which produce a polysaccharide. Can also use together the lactic acid bacteria usually 
used for manufacture of a cheese head, and to such lactic acid bacteria. Lactococcus lactis 
Subspecies RAKUCHISU (Lactococcus subsp . lactis ), Lactococcus lactis subspecies Clemeau 
Rith ( Lactococcuslactissu bsp. cremoris ), Leuconostoc SHITOROBORUMU 
( Leuconostoccitrovorum ), etc. can be mentioned. As "milk coagulating enzyme", as long as it is 
milk coagulating enzyme usually used for manufacture of a cheese head, which milk 
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coagulating enzyme may be used, and substitution rennet, transgenics rennet, etc. which were 
obtained from an animal, for example, a pig, and a microorganism, or vegetation besides 
rennet can also be used. 

[0013]Subsequently, the obtained cheese curd is cut, for example so that it may become an 
about 10-40-mm-wide cube, quiet stirring is added, and SHINERISHISU (condensation) of 
cheese curd is promoted. Eliminating some whey produced when cheese curd was cut, and 
continuing stirring further, cheese curd is warmed at 30-38 **, and the whole quantity of the 
remaining whey is eliminated. Subsequently, salting is performed. As for salting, it may be 
preferred to consider it as 1 to 2% to the weight of cheese curd, and any of direct salting and 
brine salting may be sufficient as the salting method. After salting, a making machine is filled 
up with cheese curd and it is squeezed. Squeezing can be performed using the pressurization 
mold usually used in manufacture of a cheese head, a cautious type, or a vacuum type 
pressing machine. Subsequently, to 5 **, it cools and cheese curd is ripened. Aging can be 
performed by the same method as the usual natural cheese for one to six months at the 
temperature of 5-15 **. 

[0014]Although the stock cheese of this invention can be manufactured as mentioned above, 
in this invention, the cheese head of 30% or less of a degree-of-ripeness index is used not less 
than 30%. The "degree of ripeness" (soluble nitrogen (STN) / total nitrogen (TN)) is what is 
called a degree-of-ripeness index (%) shown by x100 here. A degree-of-ripeness index 
measures the quantity of the total nitrogen contained in a cheese head, and soluble nitrogen in 
accordance with the following methods, and should just compute it based on the above- 
mentioned formula. Measurement of total nitrogen extracts the cheese head 10g, for example, 
adds 40 ml of 0.5N sodium acid citrate to it, is moved to a measuring flask after grinding for 5 
minutes with a gay blender, and adds distilled water. The volume is set at 200 ml and let this 
be a sample solution. 10 ml of sample solutions can be extracted and it can measure with a 
Kjeldahl method. With distilled water after measurement of soluble nitrogen adds 10 ml of 
chloride of 1.41 N to 10 ml of sample solutions The volume can be set at 125 ml, the generated 
protein sediment can be filtered, 10 ml of filtrate can be extracted, and soluble nitrogen can be 
measured with a Kjeldahl method. Since oil-off will be produced at the time not only of the 
structure of casein collapsing and sufficient ******** for the process cheese obtained not being 
given but emulsification if the degree-of-ripeness index of a stock cheese exceeds 30%, it is 
not desirable. In this invention, low-fat process cheese can be obtained by using raw material 
milk at the time of manufacturing a stock cheese as low-fat milk. It will be preferred to adjust to 
the fat rate of raw material milk and 0.5 - 1 .4 %, and the fat rate of the cheese head prepared 
using such low-fat milk will be 10 to 30%. 

[0015]Subsequently, process cheese is manufactured by using the obtained natural cheese as 
a stock cheese. What is necessary is just to perform manufacture of process cheese in 
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accordance with a publicly known method except not adding fused salt. For example, heating 
emulsification is kneaded and carried out by 30 - 3000 revolution per minute, feeding into an 
emulsion machine the stock cheese manufactured using the lactic acid bacteria which produce 
a polysaccharide as mentioned above, and heating to 70- 100 **. At this time, publicly known 
emulsion machines, such as a kettle type, the Stephen type, and a thermostat cylinder type, 
can be used for an emulsion machine. Subsequently, a container can be suitably filled up with 
the obtained emulsified matter, and the process cheese of this invention can be obtained by 
carrying out cooling shaping. As for shaping, limitation in particular does not have tabular, 
block like shape, rod form, etc. 
[0016] 
[Example] 

[Work example 1](1) Manufacture of a stock cheese (usually cheese head of a fat rate) 
It selected two shares of six shares at a time from the three following strains among the lactic 
acid bacteria which produce a polysaccharide, and six sorts of stock cheeses were 
manufactured by making each of these stocks into a lactic starter. The used strain 
Lactobacillus helveticus ( Lactobacillus helveticus ) (SBT2171) (SBT23670), Lactobacillus 
DERUBURUKKI Subspecies bulgaricus ( Lactobacillus delbrukiisubsp . bulgaricus ) (SBT30089), 
It is (SBT301 10) Lactococcus-lactis subspecies Clemeau Rith ( Lactoccus 
lactissubsp . cremoris ) (SBT25066) (SBT45226). After carrying out the several generation 
subculture of six shares of above-mentioned lactic acid bacteria in accordance with a 
conventional method, single bacillus culture was carried out as a starter. Fat regulation milk 
(fat content 3.0 % of the weight) sterilized at 75 ** for 15 seconds is cooled at 30 **, It is 
Lactococcus lactis as a lactic starter used for the usual cheesemaking. Subspecies 
RAKUCHISU ( Lactococcuslactissu bsp. lactis ) 0.5% and the above-mentioned lactic starter It 
adds 0.5% respectively, Furthermore, it added, and gently, it stirred, rennet (made in 
KURICHAN Hansen; HA LA RENNET POWDER) was settled, and cheese curd was obtained. 
Cheese curd was shredded to die shape with the curd knife with a width of tooth of 10 mm, 
and whey was eliminated, heating and stirring gently until the temperature of goods became 38 
**. Then, it was immersed in the salt of 20% concentration after pressing the obtained cheese 
curd, and was made to ripe for three months at 10 **. When the degree of ripeness of the 
obtained cheese head was checked, each degree-of-ripeness index was 15%. 
[0017](2) Blending six sorts of natural cheese manufactured by manufacture (1) of process 
cheese at 0, 10, 20, 30, and 40 or 50% of the weight of a rate, respectively, using the cheddar 
cheese of 20% of a degree-of-ripeness index, the remainder considered it as 1000 kg of whole 
quantity, and obtained the stock cheese. Having supplied this to the kettle type emulsion 
machine, and stirring by 200 revolutions per minute, for about 10 minutes, heating 
emulsification was performed so that 85 ** might be made to reach, the emulsified matter was 
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obtained, carton was filled up, it cooled in the refrigerator and process cheese was obtained. 
[0018] 

[Comparative example 1] As lactic acid bacteria, it is Lactococcus lactis. 0.5% and rennet were 
added for subspecies RAKUCHISU ( Lactococcuslactissu bsp. lactis ), and the cheese head was 
prepared according to working example 1. The degree-of-ripeness index of the cheese head 
was ripened for three months so that it might become 15%. Process cheese was manufactured 
for the remainder as Cheddar cheese of 20% of a degree-of-ripeness index, using the obtained 
cheese head 30%. Fused salt was not added at this time. 
[0019] 

[The example 1 of an examination] About the process cheese manufactured by working 
example 1 and the comparative example 1, evaluation of emulsifying aptitude and ******** and 
organic-functions evaluation (smoothness and flavor of an organization) were performed. The 
method of evaluation is shown below. Since the comparative example 1 did not add fused salt, 
emulsification was not performed good. 

[0020]Emulsifying aptitude; the state of oil-off when a cheese head is emulsified was observed 
visually. What produced (O) and oil-off for the good thing of the emulsified state was made into 
(x). 

********. ******** wgs p er f ormec | Dv t wo kinds of methods shown below. 
(I) The sauce for pizzas was thinly applied to the bread (5 cm x 5 cm) sliced to sandwiches, 
1 0g of things [ SHUREDDO / the cheese head of working example 1 / things / 0.5cmx1 .5cm 
x0.2cm ] were carried, and it heated for 2 minutes and 30 seconds within the oven of 240 **. 
After taking out from oven and settling for 30 seconds, this was cut in the half, it pulled 
mutually, and the state of the cheese head at that time was observed. The evaluation was 
performed on the following standard. Evaluation A: Many thread is also pulled finely and it is 
extended well. Evaluation B: Although some evaluation C:****** which do not pull many thread 
finely, either, although good ****** is shown are accepted, they have insufficiency and no 
evaluation □:******. 

[0021](ll) The cheese head 20g is extracted on a petri dish, by induction heater (90 **), this 
was heated for 1 minute and melting was carried out. Then, the petri dish was taken out 
promptly, it pulled up at the speed of 10 cm/s after 30-second neglect using hauling measuring 
apparatus, and length until thread snaps was measured. This examination was repeated 5 
times and the maximum of these measured value was made into the central value. Length until 
it is the evaluations A and B and thread snaps by (II) by (I) from the above-mentioned (I) and 
the measurement result of (II) made rejection (x) what does not fulfill success (O) and this 
condition for a thing of 30 cm or more. 

[0022]organic-functions evaluation; - I get 30 persons' panelist to eat process cheese cheese- 
head 10g every - the smoothness and the flavor of an organization - five point: - very 
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desirable four point: -- desirable three point: - two point: which is not which, either -- it is not 
desirable - is not [ one : / five-step ] very preferred evaluating -- the average mark -- a table -- 
the bottom. The 2nd place of the decimal point was rounded off. The above result is shown in 
Table 6 from Table 1 . 
[0023] 
[Table 1] 
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[0024] 
[Table 2] 
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[0025] 
[Table 3] 



Lactobacillus delbrueckii 
ffi^tf-^ (%) 



nftiitt m mm 



2. 2 
2.3 
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4.8 
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3.2 
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[0026] 
[Table 4] 
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Lactobacillus dslbrueckii 
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[0027] 
[Table 5] 



Lactococcus lactis subs, 
cremoris 
(SBT 25066) 
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[0028] 
[Table 6] 
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[0029] 

[Work example 2](1) Manufacture of a stock cheese (low-fat cheese head) 
Through and the rate of milk fat to a separator fresh milk. It prepared so that it might become 
1.0%. According to working example 1, fat manufactured 10% of stock cheese by making this 
into raw material milk. The used lactic acid bacteria were ripened for three months using 
Lactobacillus helveticus ( Lactobacillus helveticus (SBT 2171)). The degree-of-ripeness index 
of the obtained cheese head was 15%. 

[0030](2) 50% and a cheddar cheese (32% of fat rate) were added 50%, and the low-fat 
natural cheese (10% of fat rate) manufactured by manufacture (1) of process cheese was used 
as the stock cheese of 1000 kg of whole quantity. Process cheese was manufactured by the 
same method as (2) of working example 1. 
[0031] 
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[The example 2 of an examination] Emulsifying aptitude, ********, the smoothness of an 
organization, and the valuation method same about flavor as the example 1 of an examination 
estimated. A result is shown in Table 7. 
[0032] 
[Table 7] 
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[0033] 

[Work example 3](1) The natural cheese used as a raw material by the same method as 
manufacture working example 1 of a stock cheese was prepared. The used lactic acid bacteria 
used Lactobacillus helveticus ( Lactobacillus helveticus (SBT 2171)). It was made to ripe at this 
time, so that the degree-of-ripeness index of a cheese head may be 20%, 25%, 30%, and 
35%. 

[0034](2) Blending the manufacture profitable **** natural cheese of process cheese 30%, the 
remainder obtained the stock cheese of 1000 kg of whole quantity using the cheddar cheese. 
Heating emulsification was carried out by the same method as working example 1, and 
process cheese was manufactured. 
[0035] 

[The example 3 of an examination] Emulsifying aptitude, ********, the smoothness of an 
organization, and the valuation method same about flavor as the example 1 of an examination 
estimated. The above result is shown in Table 8. 
[0036] 
[Table 8] 
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[0037] 

[Effect of the lnvention]According to this invention, even if it does not add fused salt at the time 
of heating emulsification, emulsification can be performed good, ******** good at the time of 
cooking can be shown, and an organization and the good process cheese of flavor can be 
obtained. Even if it uses low-fat milk for raw material milk, the low-fat process cheese good at 
the time of cooking which carried out heating emulsification without using fused salt with good 
flavor and organization which ******** can be provided. Since the cheese head of this invention 
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does not add fused salt at the time of emulsification, the tendency of superfluous ingestion of 
Lynn can also be controlled and it becomes possible to maintain the balance of calcium:Lynn 
at the fixed range. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 

[Field of the lnvention]Without adding fused salt, this invention has a smooth organization 
produced by carrying out heating emulsification, is good and relates to process cheese in 
which ******** outstanding at the time of heating is shown, and a manufacturing method for the 
same. [ flavor's ] 



[Translation done.] 



t://www4.ipdl.inpit.go.jp/cgi-bin/tran web cgi ejje 9 atw u=http%3A%2F%2Fwww4.ip... 6/18/2010 



JP, 1 1 -22 1 0 1 4, A [PRIOR ART] 



Page 1 of 2 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 

[Description of the Prior Art] Process cheese grinds the natural cheese used as a raw material, 
adds fused salt, such as sodium phosphate, to this, carries out heating emulsification, 
prepares a homogeneous emulsified matter, and is obtained by cooling. It is exchanged for the 
calcium ion by which it was placed between the casein coagulation of natural cheese, and the 
sodium ion of the fused salt added at the time of emulsification divides relation of casein. By 
giving moderate warming and stirring here, a fat is uniformly mixed with protein. Thus, when 
carrying out heating emulsification of the ground natural cheese by manufacture of process 
cheese from the former, emulsification of a fat and protein is promoted, and fused salt is added 
in order to stabilize an emulsified state. The method of manufacturing process cheese, without 
adding fused salt is also reported. () [ **** and ] The process cheese which Snow Brand R&D 
Report 96,225 (1992) manufactured without adding fused salt, Mouthfeel when it eats lacks in 
smoothness, it is easy to become a weak and hard organization, an emulsified state becomes 
unstable also in the case of manufacture, and it is easy to produce fat separation and water- 
repelling. Therefore, it is indispensable to add fused salt by manufacture of process cheese 
from the former. 

[0003]On the other hand, on nutrition, in the fixed range with the balance of calcium:Lynn, 
although absorption of calcium is good, When the intake of Lynn increases and the balance of 
calcium:Lynn collapses, there is also a report (H. H. Draper and C. A. Scythes, Fed. Proa, 40, 
and 2434 ('81)) that absorption of calcium is barred. Therefore, also nutritionally, to stop the 
amount of fused salt, especially the phosphate used is desired. 

[0004]Since process cheese has functional characteristics, such as a smooth organization, 
good flavor, good melting nature at the time of cooking by heating further, and ********, the 
demand has also been extended firmly. What is necessary is just to lessen the addition of the 
fused salt added in the case of emulsification using a cheese head with the degree of ripeness 
low as a stock cheese, in order to give functional characteristics, such as good ******** at the 
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time of heating, to process cheese. The ******** of a cheese head is dependent on the strength 
of the structure of the casein which exists in a cheese head. 

If the structure of casein breaks by advance of aging, or addition of fused salt, ******** will also 
fall. 

Therefore, good ******** can be given if process cheese is manufactured using a stock cheese 
with the low degree of ripeness. However, the process cheese produced by doing in this way 
turns into a scarce cheese head of flavor. On the other hand, if process cheese is 
manufactured using a stock cheese with the high degree of ripeness, the rich cheese head of 
flavor will be obtained, but ******** falls. If the addition of fused salt is lessened, good ******** 
can be given, but it becomes easy to produce fat separation and water-repelling at the time of 
emulsification. 

[0005]The onset rate of an adult disease (called a lifestyle-related disease) is increasing in 
recent years with the increase in the fat consumption per one people. Although the low thing of 
the fat content is undesirably marketed also in process cheese from this that a fat catches too 
much, these low-fat type process cheese has the tendency for an organization to be weak, to 
become hard and to lack in smoothness. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EFFECT OF THE INVENTION 

[Effect of the lnvention]According to this invention, even if it does not add fused salt at the time 
of heating emulsification, emulsification can be performed good, ******** good at the time of 
cooking can be shown, and an organization and the good process cheese of flavor can be 
obtained. Even if it uses low-fat milk for raw material milk, the low-fat process cheese good at 
the time of cooking which carried out heating emulsification without using fused salt with good 
flavor and organization which ******** can be provided. Since the cheese head of this invention 
does not add fused salt at the time of emulsification, the tendency of superfluous ingestion of 
Lynn can also be controlled and it becomes possible to maintain the balance of calcium:Lynn 
at the fixed range. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] Although it is called for in such the actual condition 
that ******** good at the time of (1) cooking is shown in process cheese, not using (2) fused 
salt, that (3) flavors and an organization are good, and that it is (4) low fat further, Such 
process cheese is not yet provided. Therefore, this invention is the process cheese which 
carried out heating emulsification and was prepared without adding fused salt, and let it be 
SUBJECT to provide process cheese which has good ******** good at the time of heating, 
flavor, and organization, and a manufacturing method for the same. This invention is the low- 
fat process cheese which carried out heating emulsification and was prepared without adding 
fused salt, and let it be SUBJECT to provide process cheese of the low fat which has the same 
characteristic as the above, and a manufacturing method for the same. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



MEANS 

[Means for Solving the Problem]This invention persons paid their attention to a stock cheese 
used in the case of process cheese manufacture, as a result of inquiring wholeheartedly, in 
order to solve an aforementioned problem. Namely, by using natural cheese prepared using 
lactic acid bacteria which produce a polysaccharide as a stock cheese, Even if it did not add 
fused salt, emulsification was performed good, process cheese moreover obtained showed 
******** good at the time of heating, and it found out becoming flavor and good process cheese 
of an organization. The above-mentioned lactic acid bacteria were added using low-fat milk, 
and even if it used natural cheese prepared, it found out that low-fat process cheese with 
emulsification good even if it does not add fused salt, and good ******** , flavor and an 
organization was obtained. 

[0008]This invention relates to a manufacturing method of process cheese in which ******** 
outstanding at the time of heating carrying out heating emulsification is shown, without 
blending natural cheese of 30% or less of a degree-of-ripeness index prepared using lactic 
acid bacteria which produce a polysaccharide not less than 30%, and adding fused salt. This 
invention 30% or less of a degree-of-ripeness index prepared to low-fat milk using lactic acid 
bacteria which produce a polysaccharide, It is related with a manufacturing method of low-fat 
process cheese in which ******** outstanding at the time of heating carrying out heating 
emulsification is shown, without a fat rate's blending 10 to 30% of natural cheese not less than 
30%, and adding fused salt. This invention relates to process cheese in which ******** 
outstanding at the time of heating obtained by carrying out heating emulsification is shown, 
without blending natural cheese of 30% or less of a degree-of-ripeness index prepared again 
using lactic acid bacteria which produce a polysaccharide not less than 30%, and adding fused 
salt. This invention 30% or less of a degree-of-ripeness index prepared to low-fat milk using 
lactic acid bacteria which produce a polysaccharide, It is related with low-fat process cheese in 
which ******** outstanding at the time of heating obtained by carrying out heating emulsification 



>://www4.ipdl.inpit.go.jp/cgi-bin/tran web cgi ejje 9 atw u=http%3A%2F%2Fwww4.ip... 6/18/2010 



JP, 11-221014, A [MEANS] 



Page 2 of 4 



is shown, without a fat rate's blending 10 to 30% of natural cheese not less than 30%, and 
adding fused salt. 

[0009]By using lactic acid bacteria which produce a polysaccharide as lactic acid bacteria in 
this invention, when manufacturing a stock cheese, In order for a polysaccharide produced by 
lactic acid bacteria to form a matrix as an adhering object into the surface of cheese curd 
generated in a cheesemaking process, and a card, to join together by an interaction of 
polysaccharide and water and to win moisture in cheese curd, Moisture discharged by heating 
at the time of whey exclusion decreases, and soft cheese curd of an organization having 
contained many moisture is obtained. A polysaccharide delays SHINERISHISU of cheese curd 
in order to check a casein comrade's binding in cheese curd morphosis. The water retention of 
cheese curd goes up by operation of such polysaccharide, and structure will become loose. 
Therefore, a cheese head which ripened this cheese curd contains many moisture, since an 
organization is also soft, even if it does not add fused salt, emulsification is performed good 
and process cheese obtained also becomes a smooth thing of an organization. In order to 
bring about such an effect, it is required in cheese curd to contain a polysaccharide 0.01% or 
more, and an effect is not acquired by less than it. 

[0010]As mentioned above, ******** at the time of heating is dependent on strength of structure 
of casein in a cheese head, and ******** becomes good, so that structure of casein is firm. 
However, when many fused salt is added, ******** is made for it to be necessary to make 
quantity of fused salt added at the time of emulsification increase, or to make many moisture 
contain, when a cheese head with a structure of casein firm in this way is used, and to fall. 
Natural cheese manufactured on the other hand using lactic acid bacteria which produce a 
polysaccharide contains many moisture, it can fully emulsify, without adding fused salt, even if 
structure of casein is firm, if this cheese head is used since the organization is soft, and a good 
thing of ******** is obtained. 
[0011] 

[Embodiment of the lnvention]Hereafter, this invention is explained in detail. The stock cheese 
used by this invention can be prepared as follows. First, milk fat of milk It adjusts to 0.5 to 4%, 
sterilizes at 63-75 **, it settles after that, cools to 30 **, and raw material milk is prepared. 
Here, if it is milk usually used for cheesemaking as "milk", which milk may be used, for 
example, whole milk, fat regulation milk, recombined milk, concentrated milk, butter milk, 
cream, or these mixtures can be mentioned. 

[0012]To this raw material milk, they are about 0.05 to 4 % of the weight, and milk coagulating 
enzyme about a lactic starter. It adds 0.001 to 0.01% of the weight, milk is solidified at the 
temperature of 29-34 **, and cheese curd is obtained, in addition - a lactic starter may be 
added for milk before sterilizing - or the time of rennet addition - warming in the case of whey 
exclusion - the time - the time of salting - the time of mold stuffing, etc. - proper - it can 
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carry out . As "lactic acid bacteria", as long as it is lactic acid bacteria which produce a 
polysaccharide, which lactic acid bacteria may be used here, For example, Lactobacillus 
helveticus ( Lactobacillushelveticus ), Lactobacillus DERUBURUKKI Subspecies bulgaricus 
( Lactobacillus delbrueckiisubsp. bulgaricus ), Lactococcus lactis Subspecies Clemeau Rith 
( Lactococcus lactissubsp . cremoris ) etc. can be used. As such lactic acid bacteria, they are 
Lactobacillus helveticus SBT2171 (accession number FERM P-10053) and Lactococcus lactis, 
for example. Subspecies Clemeau Rith SBT0495 (accession number FERM P-14381) etc. can 
be illustrated. In addition, it is usable if commercial lactic acid bacteria are also lactic acid 
bacteria which produce a polysaccharide. Can also use together the lactic acid bacteria usually 
used for manufacture of a cheese head, and to such lactic acid bacteria. Lactococcus lactis 
Subspecies RAKUCHISU ( Lactococcus subsp . lactis ), Lactococcus lactis subspecies Clemeau 
Rith ( Lactococcuslactissu bsp. cremoris ), Leuconostoc SHITOROBORUMU 
( Leuconostoccitrovorum ), etc. can be mentioned. As "milk coagulating enzyme", as long as it is 
milk coagulating enzyme usually used for manufacture of a cheese head, which milk 
coagulating enzyme may be used, and substitution rennet, transgenics rennet, etc. which were 
obtained from an animal, for example, a pig, and a microorganism, or vegetation besides 
rennet can also be used. 

[0013]Subsequently, the obtained cheese curd is cut, for example so that it may become an 
about 10-40-mm-wide cube, quiet stirring is added, and SHINERISHISU (condensation) of 
cheese curd is promoted. Eliminating some whey produced when cheese curd was cut, and 
continuing stirring further, cheese curd is warmed at 30-38 **, and the whole quantity of the 
remaining whey is eliminated. Subsequently, salting is performed. As for salting, it may be 
preferred to consider it as 1 to 2% to the weight of cheese curd, and any of direct salting and 
brine salting may be sufficient as the salting method. After salting, a making machine is filled 
up with cheese curd and it is squeezed. Squeezing can be performed using the pressurization 
mold usually used in manufacture of a cheese head, a cautious type, or a vacuum type 
pressing machine. Subsequently, to 5 **, it cools and cheese curd is ripened. Aging can be 
performed by the same method as the usual natural cheese for one to six months at the 
temperature of 5-15 **. 

[0014]Although the stock cheese of this invention can be manufactured as mentioned above, 
in this invention, the cheese head of 30% or less of a degree-of-ripeness index is used not less 
than 30%. The "degree of ripeness" (soluble nitrogen (STN) / total nitrogen (TN)) is what is 
called a degree-of-ripeness index (%) shown by x100 here. A degree-of-ripeness index 
measures the quantity of the total nitrogen contained in a cheese head, and soluble nitrogen in 
accordance with the following methods, and should just compute it based on the above- 
mentioned formula. Measurement of total nitrogen extracts the cheese head 10g, for example, 
adds 40 ml of 0.5N sodium acid citrate to it, is moved to a measuring flask after grinding for 5 
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minutes with a gay blender, and adds distilled water. The volume is set at 200 ml and let this 
be a sample solution. 10 ml of sample solutions can be extracted and it can measure with a 
Kjeldahl method. With distilled water after measurement of soluble nitrogen adds 10 ml of 
chloride of 1.41 N to 10 ml of sample solutions The volume can be set at 125 ml, the generated 
protein sediment can be filtered, 10 ml of filtrate can be extracted, and soluble nitrogen can be 
measured with a Kjeldahl method. Since oil-off will be produced at the time not only of the 
structure of casein collapsing and sufficient ******** for the process cheese obtained not being 
given but emulsification if the degree-of-ripeness index of a stock cheese exceeds 30%, it is 
not desirable. In this invention, low-fat process cheese can be obtained by using raw material 
milk at the time of manufacturing a stock cheese as low-fat milk. It will be preferred to adjust to 
the fat rate of raw material milk and 0.5 - 1 .4 %, and the fat rate of the cheese head prepared 
using such low-fat milk will be 10 to 30%. 

[0015]Subsequently, process cheese is manufactured by using the obtained natural cheese as 
a stock cheese. What is necessary is just to perform manufacture of process cheese in 
accordance with a publicly known method except not adding fused salt. For example, heating 
emulsification is kneaded and carried out by 30 - 3000 revolution per minute, feeding into an 
emulsion machine the stock cheese manufactured using the lactic acid bacteria which produce 
a polysaccharide as mentioned above, and heating to 70- 100 **. At this time, publicly known 
emulsion machines, such as a kettle type, the Stephen type, and a thermostat cylinder type, 
can be used for an emulsion machine. Subsequently, a container can be suitably filled up with 
the obtained emulsified matter, and the process cheese of this invention can be obtained by 
carrying out cooling shaping. As for shaping, limitation in particular does not have tabular, 
block like shape, rod form, etc. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EXAMPLE 
[Example] 

[Work example 1](1) Manufacture of a stock cheese (usually cheese head of a fat rate) 
It selected two shares of six shares at a time from the three following strains among the lactic 
acid bacteria which produce a polysaccharide, and six sorts of stock cheeses were 
manufactured by making each of these stocks into a lactic starter. The used strain 
Lactobacillus helveticus ( Lactobacillus helveticus) (SBT2171) (SBT23670), Lactobacillus 
DERUBURUKKI Subspecies bulgaricus ( Lactobacillus delbrukiisubsp . bulgaricus ) (SBT30089), 
It is (SBT301 10) Lactococcus-lactis subspecies Clemeau Rith (Lactoccus 
lactissubsp . cremoris ) (SBT25066) (SBT45226). After carrying out the several generation 
subculture of six shares of above-mentioned lactic acid bacteria in accordance with a 
conventional method, single bacillus culture was carried out as a starter. Fat regulation milk 
(fat content 3.0 % of the weight) sterilized at 75 ** for 15 seconds is cooled at 30 **, It is 
Lactococcus lactis as a lactic starter used for the usual cheesemaking. Subspecies 
RAKUCHISU ( Lactococcuslactissu bsp. lactis ) 0.5% and the above-mentioned lactic starter It 
adds 0.5% respectively, Furthermore, it added, and gently, it stirred, rennet (made in 
KURICHAN Hansen; HA LA RENNET POWDER) was settled, and cheese curd was obtained. 
Cheese curd was shredded to die shape with the curd knife with a width of tooth of 10 mm, 
and whey was eliminated, heating and stirring gently until the temperature of goods became 38 
**. Then, it was immersed in the salt of 20% concentration after pressing the obtained cheese 
curd, and was made to ripe for three months at 10 **. When the degree of ripeness of the 
obtained cheese head was checked, each degree-of-ripeness index was 15%. 
[0017](2) Blending six sorts of natural cheese manufactured by manufacture (1) of process 
cheese at 0, 10, 20, 30, and 40 or 50% of the weight of a rate, respectively, using the cheddar 
cheese of 20% of a degree-of-ripeness index, the remainder considered it as 1000 kg of whole 
quantity, and obtained the stock cheese. Having supplied this to the kettle type emulsion 
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machine, and stirring by 200 revolutions per minute, for about 10 minutes, heating 
emulsification was performed so that 85 ** might be made to reach, the emulsified matter was 
obtained, carton was filled up, it cooled in the refrigerator and process cheese was obtained. 
[0018] 

[Comparative example 1] As lactic acid bacteria, it is Lactococcus lactis. 0.5% and rennet were 
added for subspecies RAKUCHISU ( Lactococcuslactissu bsp. lactis ), and the cheese head was 
prepared according to working example 1. The degree-of-ripeness index of the cheese head 
was ripened for three months so that it might become 15%. Process cheese was manufactured 
for the remainder as Cheddar cheese of 20% of a degree-of-ripeness index, using the obtained 
cheese head 30%. Fused salt was not added at this time. 
[0019] 

[The example 1 of an examination] About the process cheese manufactured by working 
example 1 and the comparative example 1, evaluation of emulsifying aptitude and ******** and 
organic-functions evaluation (smoothness and flavor of an organization) were performed. The 
method of evaluation is shown below. Since the comparative example 1 did not add fused salt, 
emulsification was not performed good. 

[0020]Emulsifying aptitude; the state of oil-off when a cheese head is emulsified was observed 
visually. What produced (O) and oil-off for the good thing of the emulsified state was made into 
(x). 

********. ******** was p er f ormec | by two kinds of methods shown below. 
(I) The sauce for pizzas was thinly applied to the bread (5 cm x 5 cm) sliced to sandwiches, 
1 0g of things [ SHUREDDO / the cheese head of working example 1 / things / 0.5cmx1 .5cm 
x0.2cm ] were carried, and it heated for 2 minutes and 30 seconds within the oven of 240 **. 
After taking out from oven and settling for 30 seconds, this was cut in the half, it pulled 
mutually, and the state of the cheese head at that time was observed. The evaluation was 
performed on the following standard. Evaluation A: Many thread is also pulled finely and it is 
extended well. Evaluation B: Although some evaluation C:****** which do not pull many thread 
finely, either, although good ****** is shown are accepted, they have insufficiency and no 
evaluation □:******. 

[002 1 ](l I) The cheese head 20g is extracted on a petri dish, by induction heater (90 **), this 
was heated for 1 minute and melting was carried out. Then, the petri dish was taken out 
promptly, it pulled up at the speed of 10 cm/s after 30-second neglect using hauling measuring 
apparatus, and length until thread snaps was measured. This examination was repeated 5 
times and the maximum of these measured value was made into the central value. Length until 
it is the evaluations A and B and thread snaps by (II) by (I) from the above-mentioned (I) and 
the measurement result of (II) made rejection (x) what does not fulfill success (O) and this 
condition for a thing of 30 cm or more. 



>://www4.ipdl.inpit.go.jp/cgi-bin/tran web cgi ejje 9 atw u=http%3A%2F%2Fwww4.ip... 6/18/2010 



JP, 11-221014, A [EXAMPLE] 



Page 3 of 5 



[0022]organic-functions evaluation; -- 1 get 30 persons' panelist to eat process cheese cheese- 
head 10g every - the smoothness and the flavor of an organization - five point: - very 
desirable four point: - desirable three point: -- two point: which is not which, either - it is not 
desirable - is not [ one : / five-step ] very preferred evaluating - the average mark - a table - 
the bottom. The 2nd place of the decimal point was rounded off. The above result is shown in 
Table 6 from Table 1 . 
[0023] 
[Table 1] 
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[Table 2] 
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[Table 3] 










Lactobacillus delbrueckii 
subsp. bulgaricus 
(SBT 30089) 
ffi£ffl£- (%) 
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[Table 4] 
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[Table 5] 



Lactococcus lactis subs, 
cremoris 
(SBT 25066) 
E£»J£ (%) 
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[Table 6] 



Lactococcus lactis subs. 




I? « m 


g 




cremoris — 

(BUT 45226) 










l 


X 


X 


1.9 


2.2 


10 


X 




2.0 


2. 1 


20 


O 


O 


2.2 


2. 3 


30 






3.2 


3.2 


40 






4.7 


4.8 


50 






4.8 


4.6 



[0029] 

[Work example 2](1) Manufacture of a stock cheese (low-fat cheese head) 
Through and the rate of milk fat to a separator fresh milk. It prepared so that it might become 
1.0%. According to working example 1, fat manufactured 10% of stock cheese by making this 
into raw material milk. The used lactic acid bacteria were ripened for three months using 
Lactobacillus helveticus ( Lactobacillus helveticus (SBT 2171)). The degree-of-ripeness index 
of the obtained cheese head was 15%. 

[0030](2) 50% and a cheddar cheese (32% of fat rate) were added 50%, and the low-fat 
natural cheese (10% of fat rate) manufactured by manufacture (1) of process cheese was used 
as the stock cheese of 1000 kg of whole quantity. Process cheese was manufactured by the 
same method as (2) of working example 1. 
[0031] 
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[The example 2 of an examination] Emulsifying aptitude, ********, the smoothness of an 
organization, and the valuation method same about flavor as the example 1 of an examination 
estimated. A result is shown in Table 7. 
[0032] 
[Table 7] 
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[0033] 

[Work example 3](1) The natural cheese used as a raw material by the same method as 
manufacture working example 1 of a stock cheese was prepared. The used lactic acid bacteria 
used Lactobacillus helveticus ( Lactobacillus helveticus (SBT 2171)). It was made to ripe at this 
time, so that the degree-of-ripeness index of a cheese head may be 20%, 25%, 30%, and 
35%. 

[0034](2) Blending the manufacture profitable **** natural cheese of process cheese 30%, the 
remainder obtained the stock cheese of 1000 kg of whole quantity using the cheddar cheese. 
Heating emulsification was carried out by the same method as working example 1, and 
process cheese was manufactured. 
[0035] 

[The example 3 of an examination] Emulsifying aptitude, ********, the smoothness of an 
organization, and the valuation method same about flavor as the example 1 of an examination 
estimated. The above result is shown in Table 8. 
[0036] 
[Table 8] 
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[Translation done.] 
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